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Use on Lacquered Aircraft Surfaces— 
R. A. Machlowitz. No. 170, December, 

p. 31 (TP267). 
Wood 

Studies of the Strength of Glued Lami- 
nated Wood Construction—A. L. Freas. 
No. 170, December, p. 48 (TP274 

Low- Temperature Testing 

A Reduction-of-Area Gage for Use at Low 
Temperatures—G. W. Geil and N. L. 
Carwile. No. 163, January, p. 75 
(TP25). 

Lubricants 

Compressor Lubrication—K. L. Hollister. 
No. 170, December, p. 35 (TP261). 

A Suggested Relocation and Respacing of 
the Union Colorimeter Scale for Lubri- 
eating Oil and Petrolatum—Deane B. 
Judd, Lorenzo Plaza, and Marion A. 
Belknap. No. 167, July, p. 63 (TP145). 
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M 
Metal Cleanin 


Improved R adioactive-Tracer Carrier fo: 
Metal Cleaning Studies—J. C. Harris, 
R. E. Kamp, and W. H. Yanko. No 
170, December, p. 82 (TP308). 

Microscopy 

Modern Microscopy of Films and Fibers 
F. F. Morehead. No. 163, January, p. 
34 (TP4) 

A New Technique for cutting Very Thin 
Sections and Its Application to the 
Electron Microscopy of Fibers—San- 
ford B. Newman. No. 163, January, p 
57 (TP7). 

Some Applications of Modern Microscopy) 
to the Study of Chemical Phenomena 
and in the Dyeing and Printing of Tex- 
tiles—G. L. Royer. No. 165, April, p 
46 (TP72); Discussion, No. 167, July, p 
73 (TP155) 

Manhattan Bus Terminal 

Manhattan Bus Terminal (An Abstract 

No. 168, September, p. 35. 
Masonry Materials 

Some Properties of Reinforced Grouted 
Brick Masonry—Norman W. Kelch 
No. 168, September, p. 67 (TP195); 
Discussion, p. 77 (TP205). 

Meetings 

District Meetings: No. 163, zaeeery, p 
31; No. 164, Februs ary, No. 165, 
April, p. = No. 166, age p. 30; No. 
167, July, 44; No. 169) October, p. 21; 
No. 170, pp. 13 and 15. 

Fifty- third Annual Meeting: No. 164 
February, p. 5; No. 166, May, p. 5; 
No. 167, July, p. 5. 

1950 Spring Meeting. No. 165, April, p. 5. 

Metalite 

Durability Tests of Metalite Sandwich 
Construction—David G. Reid. No. 164, 
February, p. 28 (TP40). 

Moisture Barriers 

Discussion of Paper on Electrical Method 
for Evaluation of Protective Coatings as 
Moisture Barriers. Published in No. 
166, May, p. 51 (TP113). 


Oils 
see Lubricants 


P 


Pacific Area Papers 

Pacific Area Papers. No. 167, July, p. 43; 

No. 170, December, p. 10. 
Paint 

Colorimetry—A Panel Discussion. No. 
170, December, p. 38 (TP246). 

Correlation of Accelerated Weathering Ma- 
chines—Roy W. Hill, George 8. Cook, 
and William E. Moyer. No. 164, Feb- 
ruary, p. 32 (TP44). 

Evaluation of Empirical Viscosity Meas- 
urements for Varnishes and Resin Solu- 
tions-—Maynard R. Euv erard. No. 169, 
October, p. 67 (TP253). 

The Measurement of 60 Degree Specular 
Gloss—H. K. Hammond, III and I. 
Nimeroff. No. 169, October, p. 54 
(TP240). 

Methods of Evaluating Aircraft Primers— 
Edward T. Nelson. No. 167, July, p. 88 
(TP170); Discussion, p. 90 (TP172). 

Propos. Modification of the Kauri Re- 
duction Test. No. 163, January, p. 46. 

Petrolatum 

A Suggested Relocation and Respacing of 
the Union Colorimeter Scale for Lubri- 
cating Oil and Petrolatum—Deane B. 
Judd, Lorenzo Plaza, and Marion A. 
Belknap. No. 167, July, p. 63 (TP145). 

Plastics 

Effect of Fungus Growth on the Tensile 
Strength of Polyvinyl Chloride Films 
Plasticized with Three Plasticizers— 
Sigmund Berk. No. 168, September, p. 
53 (TP181). 

Laboratory Testing of the Rain Erosion 
Resistance of Aircraft Finishes—Jack K. 
Grace and George C. Frey. No. 168, 
September, p. 56 (TP184). 

Plastics Specifications in the Federal 
Government-—Gerald Reinsmith. No. 
163, January, p. 78 (TP28). 
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tesistance of Representative Plastic Ma- 


terials to Hydrofluoric Acid—Frank W. 
Reinhart and Harry C. Williams. No. 
167, July, p. 60 (TP142). 

Some Instruments for Measuring the 
Dynamic Mechanical Properties of 
Plastic Materials—Lawrence E. Nielsen. 
No. 165, April, p. 48 (TP74). 

Stress Cracking of Polyethylene—R. H. 
Carey. No. 167, July, p. 56 (TP138). 

The Use of Electrical Measurements to 
Predict the Mechanical Properties of 
Plasticized Polyvinyl Resins—A. J. 
Warner. No. 165, April, p. 53 (TP79). 

Polyethylene 

Stress Cracking of Polyethylene—R. H. 

Carey. No. 167, July, p. 56 (TP138). 
Powder Metallurgy 

Effects of Certat:: Addition Agents Upon 
the Frictional and Wear Characteristics 
of Powder Metallurgy Bronzes—J. H. 
Dedrick. No. 169, Octuber, p. 46 
(TP232). 

President’s Address and Talks 

Annual Address by the President—James 
G. Morrow. No. 167, July, p. 55 (TP- 
137). 

Printing of Textiles 

Some Applications of Modern Microscopy 
to the Study of Chemical Phenomena 
and in the Dveing and Printing of 
Textiles—G. L. Royer. No. 165, April, 
p. 46 (TP72); Discussion, No. 167, 
July, p. 73 (TP155). 

Programs 

Provisional Program. No. 166, May, p. 13 

Publications 

Extensive publication schedule for 1950— 
No. 164, February, p. 8; No. 165, April, 
p. 14; No. 166, May, p. 25; No. 167, 
July, p. 39; No. 168, September, ‘pp. 6 
and 10; No. 169, October, p. 14; No. 
170, December, p. 5. 

Pulp 

Rotary Screen for Laboratory Separation of 
Shives from Mechanically Prepared 
Wood Pulp—H. W. Gfeider, R. A. 
MacArthur, and L. C. Gischig. No. 169, 
October, p. 27 (TP213) 


Q 


Quality Control 
Comparative Tests in a Single Laboratory 
—W. J. Youden. No. 166, May, p. 48 
(TP110). 

The Design and Interpretation of Inter- 
laboratory Test Programs—Grant Wer- 
_nimont. No. 166, May, p. 45 (TP107). 

Mixing and Sampling with Special Refer- 
ence to Multi-Sized Granular Material— 
David Buslik. No. 165, April, p. 66 
(TP92). 

Statistical Properties of Fatigue Data on 
24S-T Aluminum Alloy—A. K. Head. 
No. 169, October, p. 51 (TP237). 


R 


Radioactive Tracers 
Improved Radidactive-Tracer Carrier for 
Metal Cleaning Studies—J. C. Harris, 
R. E. Kamp, and W. H. Yanko. No. 
170, December, p. 82 (TP308). 
Radiography 
X-ray Methods in the Analysis and Prepa- 
ration of Leaded Gasoline—H. A. Lieb- 
hafsky and E. FB. Winslow. No. 167, 
July, p. 67 (TP149); Discussion, p. 73 
(TP155). 
Radome Materials 
Preliminary Considerations for Testing 
Sandwich Radome Materials—G. R. 
Huisman and R. H. Wight. No. 164, 
February, p. 19 (TP31). 
Rain Erosion 
Laboratory Testing of the Rain Erosion 
Resistance of Aircraft “inishes—Jack K. 
Grace and George C. Frey. No. 168, 
September, p. 56 (TI'184); Discussion, 
p. 63 (TP191). 
Rate of Strain 
Study of Deformation at High Strain 
Rates Using High Speed Motion Pic- 
tures—H. 1. Fusfeld and Josephine Carr 
Feder. No. i70, December, p. 75 
(TP301); Discussion, p. 79 (TP305). 
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Rayon 
Modern Microscopy of Films and Fibers— 
F. F. Morehead. No. 163, January, p. 


| 57 (TP7). 
Shrinkage Control of Viscose Rayon Fab- 
rics—J. A. Woodruff. No. 167, July, 
p. 83 (TP165). 
Reduction-of-Area Gage 
A Reduction-of-Area Gage for Use at Low 
Temperatures—G. W. Geil and N. L. 
Carwile. Ns» 163, January, p. 75 
(TP25). 
Reinforced Brick 
Some Properties of Reinforced Grouted 
Brick Masonry—Norman W. Kelch. 
No. 168, September, sp. 67 (TP195); 
Discussion, p. 77 (TP205). 
Reinforced Concrete 
A New Technique for Bond Measurement 
in Reinforced Concrete—J. Trueman 
Thompson and Alvin C. Loewer, Jr. 
No. 146, May, p. 69 (TP131): Discus- 
sion, No. 169, October, p. 53 (TP239). 
Research 
Another Case History on Use of Standards 
in Research. No. 169, October, pj 20. 
Discussions of a Century Ago Concerning 
the Nature of Fatigue, and Review of 
Some of the Subsequent Researches 
Concerning the Mechanism of Fatigue— 


R. E. Peterson. No. 164, February, p.' 


50 (TP62); Discussion, p. 54 (TP66). 
Resins 
Evaluation of Empirical Viscosity Meas- 
urements for Varnishes and Resin Solu- 


tions-—Maynard R. Euverard. No. 169,: 


October, p. 67 (TP253). 

The Use of Electrical Measurements to 
Predict the Mechanical Properties of 
Plasticized Polyvinyl Resins-—A. J. 
Warner. No. 165, April, p. 53 (TP79). 

Roofing Materials 

Twenty to Thirty Years’ Weathering of 
Asphalt Shingles Made with Unfilled 
Coatings—G. L. Oliensis. No. 165, 
April, p. 59 (TP85); Discussion, p. 64 
(TP90). 

Rubber 

Approximating the Attractive Forces of 
Adhesion for Glass and Other Surfaces— 
Frank Moser. No. 169, October, p. 62 
(TP248). 


Sandwich Construction 

Durability Tests of Metalite Sandwich 
Construction— David G. Reid. No. 164, 
February, p. 28 (TP40). 

Preliminary Considerations for Testing 
Sandwich Radome Materials—G. R. 
Huisman and R. H. Wight. No. 164, 
February, p. 19 (TP31). 

Testing of Sandwich Constructions at the 
Forest Products Laboratory—Edward 
W. Kuenzi. No. 164, February, p. 21 
(T P33): 

Screening Tests 

Rotary Screen for Laboratory Separation 
of Shives from Mechanically Prepared 
Wood Pulp—H. W. Greider, R. A. Mac- 
Arthur, and L. C. Gischig. No. 169, 
October, p. 27 (TP213). 

Setting Time 

Mechanically Determining the Time of Set 
of Portland Cement by Means of the 
Spissograph—O. J. Glantz and L. E. 
Halsted. No. 170, December, p. 79 
(TP305). 

Shingles 

Twenty to Thirty Years’ Weathering of 
Asphalt Shingles Made with Unfilled 
Coatings—G. L. Oliensis. No. 165, 
April, p. 59 (TP85); Discussion, p. 64 
(TP90). 

Shrinkage 

The Dimensional Stability and Shrink- 
Proofing of Cotton Mateiials—Edward 
C. Pfeffer, Jr. No 167, July, p. 86 
(TP168). 

Dimensional Siability of Woolen and 
Worsted Fabrics—Werner von Bergen 
and Claude 8. Clutz. No. 167, July, 
p. 74 (TP156). 

Shrinkage Control of Viscous Rayon Fab- 
rics—J. A. Woodruff. No. 167, July, 
p. 83 (TP165). 
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Shives 
totary Screen for Laboratory Separatio, 
of Shives from Mechanically Prepared 
Wood Pulp—H. W. Greider, R. 4 
MacArthur, and L. C. Gischig. No, 169 
October, p. 27 (TP213 
SO; Content 
The Optimum Gypsum Content of Por. 
land Cement H.sS Meissner. No. 169 
October, p. 39 (TP225 
Soiis 
Development of a Universal Loading Ma- 
chine for Engineering Tests on Soils— 
B. K. Hough. No. 170, December 
(TP270). 
Soundproofing 
Evaluation of Adhesives for Acoustir a! 
Tile—Frank W. Reinhart, Beatrice p 
Loos, and N. J. DeLollis. No. 169 
October, p. 57 (TP24 
Spissograph 
Mechanically Determining the Time of 
Set of Portland Cement by Means of the 
Spissograph—O. J. Glantz and L. B 
Halsted. No. 170, December, p. 79 
(TP305). 


Standards and Standardization 


44 


tee on Standards. No. 163, January, p 
15; No. 164, February, p. 6; No. 165 
April, p. 18; No. 168, September, p. 5°” 
No. 169, October, p. 10: No. 170 
December, p. 12. ; 

The American Standards Association and 
the ASTM. No. 169, October, p. 16. 

Another Case History on Use of Standards 
in Research. No. 169, October, p. 20. 

List of New and Revised Tentatives with 
Serial Designations. No. 163, January, 
p. 14; No. 167, July, p. 21. 

The Need for Standardization of Indus 
trial Diamond Products—H. L. Strauss, | 
Jr. No. 165, April, p. 57 (TP83). 

Plastics Specifications in the Federal | 
Government—Gerald Reinsmith. No. 
163, January, p. 78 (T P28). 

Standards Important in Research on Gas- 
eous Fuels. No. 163, January, p.19. | 

Technical Committees Push Standardiza- | 
tion Projects. No. 168, September, p. 
19. 

Statistical Analysis 

see also Quality Control 

Mixing and Sampling with Special Refer- 
ence to Multi-Sized Granular Material— 
David Buslik. No. 165, April, p. 66 
(TP92). 

Statistical Properties of Fatigue Data on 
24S-T Aluminum Alloy—A. K. Head. 
No. 169, October, p. 51 (TP237). 

Steel 

Series of ASTM Steel Bar Specifications 
Cover Most Applications, No. 166, May, 
p. 38. 

Stress Analysis : 

Stress Cracking of Polyethylene—R. H. 

Carey. No. 167, July, p. 56 (TP138). 


T 
Technical Committee Notes 

No. 163, January, p. 23; No. 164, Febru- 
ary, p. 15; No. 166, May, p. 32; No 
167, July, p. 47; No. 168, September, p 
19; No. 169, October, p. 22; No. 170 
December. p. 18. 

TEL 

X-ray Methods in the Analysis and Prepa- 
ration of Leaded Gasoline—H. A. Lieb 
haisky and E. H. Winslow. No. 167, 

. July, p. 67 (TP149); Discussion, p. 73 
= 
Temperature, Effect of 

A Proposed Method of Test for Sneciie 
Heat of Thermal Insulating Materials— 
Norman H. Spear. No. 168, September, 
p. 79 (TP207). 

A Reduction-of-Area Gage for Use at Low 
Temperatures—G. W. Geil and N. L. 
Carwile. No. 163, January, p. 
(T P25). 

Templin Award J 

Richare L. Templin Award. No. 16), 
July, p. 14. 

Tension Testing F 

Effect of Fungus Growth on the Tensile 
Strength of Polyvinyl Chloride Films 
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Plasticized with Three Plasticizers 
Sigmund Berk. No. 168, September, p 
53 (TP181). 

Textile Materials 

The Dimensional Stability and Shrink- 
Proofing of Cotton Materials—Edward 
C. Pfeffer, Jr. No. 167, July, p. 86 
(TP168). 

Dimensional Stability of Woolen and 
Worsted. Fabrics—Werner von Bergen 
and Claude 8S. Clutz. No. 167, July, p. 
74 (TPi56). 

Felt Tests and Specifications and Their 
Interpretation—R. R. Stevens. No. 164, 
February, p. 48 (TP60). 

Modern Microscopy of Films and Fibers 
F. F. Morehead. No. 163, January, p. 
54 (TP4). 

A New Technique for Cutting Very Thin 
Sections and Its Application to the 
Electron Microscopy of Fibers—Sanford 
B. Newman. No. 163, January, p. 57 

Shrinkage Control of Viscose Rayon 
Fabrics—J. A. Woodruff. No. 167, 
July, p. 83 (TP165). 

some Applications of Modern Microscopy 
to the Study of Chemical Phenomena 

. and in the Dyeing and Printing of Tex- 
‘tiles—G. L. Royer. No. 165, April, p. 
46 (TP72); Discussion, No. 167, July, 
p. 73 (TP155). 

Thermal Conductivity 

Automatic Control of Thermal Conductiv- 
ity Apparatus—E. M. Herrmann, W. 
P. Sinclair, and R. B. Plate. -No. 170, 
December, p. 69 (TP295). 

Thermal Insulation 

A Proposed Method of Test for Specific 
Heat of Thermal Insulating Materials—- 
Norman H. Spear. No. 168, September, 
p. 79 (TP207). 

Tile 

Evaluation of Adhesives for Acoustical 
Tile— “rank W. Reinhart, Beatrice D. 
Loos, and N. J. DeLollis. No. 169, 
October, p. 57 (TP243). 

Tour Award 


Sam Tour Award. No. 167, July, p. 14. 


Tracer Technique 
Improved Radioactive-Tracer Carrier for 
Metal Cleaning Stui:es—J. C. Harris, 
R. E. Kamp, and W. H. Yanko. N« 
170, December, p. 82 (T P3808 


U 


Union Colorimeter Scale 
A Suggested Relocation and Respacing of 
the Union Colorimeter Scale for Lubri 
eating Oil and Petrolatum—Deane B 
Judd, Lorenzo Plaza, and Marion A. 
Bellnap. No. 167, July, p. 63 (TP145) 


Vv 


Valve Burning 

A Laboratory Study of Intake Valve Burn- 
ing—Court L. Wolfe and R. 8. Spindt 
No. 164, February, p. 43 (TP55). 

Varnishes 

Evaluation of Empirical Viscosity Meas- 
urements for Varnishes and Resin Solu- 
tions—Mayuard R. Euverard. No. 169, 
October, p. 67 (TP253). 

Viscosity 

Evaluation of Empirical Viscosity Meas- 
urements for Varnishes and Resin Solu- 
tions—Maynard R. Euverard. No. 169, 
October, p. 67 (TP253). 


Ww 


Water 

Industrial Water and Water-Borne In- 
dustrial Waste—Max Hecht No. 168 
September, p. 31. 

Wax 

Performance Tests To Be Stressed in De- 
velopment of Wax Polish Standards. No. 
169, October, p. 22. 

‘Wear Tests 

Effects of Certain Addition Agents Upon 
the Frictional and Wear Characteristics 
of Powder Metallurgy Bronzes—J. H. 
Dedrick. No. 169, October, p. 46 
(TP232). 

Investigation of Bearing Meterials Under 
Various Degrees of Lubrication in the 
Low-Speed Range—Louis A. Nowell, 
Jr. No. 168, September, p. 47 (TP175). 


Weathering 

Correlation { Accelerated Weathering 
Machines toy W Hill, Ge rge S. Cook 
and William E. Mover. No. 164, Feb- 
ruary, p. 32 (TP44). 

Durability Tests of Metalite Sandwich 
Construction-—— David G. Reid. No. 164, 
February, p. 28 (TP40). 

Laboratory ,Tests of Protective Coatings 
versus Service Results—W. T. Moran 
and G. E. Burnett. No. 165, April, p. 73 
(TP99); Discussion, p. 77 (TP103). 

I'wenty to Thirty Years’ Weathering of 
Asphalt Shingles Made with Unfilled 
Coatings—G. L. Oliensis. No. 165, 
April, p. 59 (TPS5); Discussion, p. 64 
(TP90). 

Wood 

FAQ Committee on 
Pechnology Holds Conference at 
Geneva, Switzerland—L. J. Markwardat 
No. 163, January, p. 41. 

Mechanical Properties of Second-Growth 
Redwood and Comparison with Virgin 
Timber—-Emanuel Fritz No. 169, 
October, p 30 (TP216). 

The Physical and Mectianical Properties 
of Second-Growth Douglas Fir—J. B 
Alexander. No. 169, October, p. 33 
(TP219). 

Rotary Screen for Laboratory Separation 
of Shives from Mechanically Prepared 
Wood Pulp—H. W. Greider, R. A. Mac- 
Arthur, and L. C. Gischig. No. 169, 
October, p. 27 (TP213). 

Studies of the Strength of Glued Lami- 
nated Wood Construction—A. L. Freas. 
No. 170, December, p. 48 (TP274) 

Testing of Sandwich Constructions at the 


Mechanical Wood 


Forest Products Laboratory—Edward 
W. Kuenzi. No. 164, February, p. 21 
TP33). 

Woo! 


Dimensional Stability of Woolen and 
Worsted Fabrics—Werner von Bergen 
and Claude 8S. Clutz. No. 167, July, 1 
74 (TP156). 


xX 


X-ray 
see Radiography 


Index to Authors of Technical Papers 


A 


Alexander, J. B. 
The Physical and Mechanical Properties 
of Second-Growth Douglas Fir, No. 
169, October, p. 33 (TP219). 


B 
Belknap, Marion A. 
See Judd, Deane B. 
Berk, Sigmund 
Effect of Fungus Growth on the Tensile 
Strength of Polyvinyl Chloride Films 
Plasticized with Three  Plasticizers, 
No. 168, September, p. 53 (TP181). 
Binsacca, A. P. 
See Piper, T. E. 
Burnett, G. E. 
See Moran, W. T. 
Buslik, David 
Mixing and Sampling with Special Refer- 
ence to Multi-Sized Granular Materia! 
No. 165, April, p. 66 (TP92). 


Cc 
Carey, R. H. - 


Stress Cracking of Polyethyl tle, No. 167, 
July, p. 56 (TP138). 
Carwile, N. L. 
See Geil, G. W. 
Chapman, A. 

“equipment for Determination of 
Insulation Resistance at High Relative 
Humidities, No. 165, April, p. 43 
(TP69). 

Clutz, Claude S. 
See von Bergen, Werner. 


December 1950 


1950 ASTM Bulletins 


Colwell, Donald L. 

Investigation of Purity of Aluminum- 
Silicon Die Casting Alloys, No. 163, 
January, p. 51 (TP1). 

Cook, George S. 

See Hill, Roy W. 


D 


Dedrick, J. H. 

Effects of Certain Addition Agents Upon 
the Frictional and Wear Character- 
istics of Powder Metallurgy Bronzes, 
No. 169, October, p. 46 (TP232). 

DeLollis, N. J. 
See Reinhart, Frank W. (TP243). 


E 


Euverard, Maynard R. 

Evaluation of Empirical Viscosity Meas- 
urements for Varnishes and 
Solutions, No. 169, October, 
(TP253). 


F 


Feder, Josephine C. 

See Fusfeld, Herbert I. 
Finlay, K. F. 

See Piper, T. E. 
Freas, A. L. 

Studies of the Strength of Glued Lami- 
nated Wood Construction, No. 170, 
December, p. 48 (T P274). 

Frey, George C. 
See Grace, Jack F. 
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Fritz, Emanuel 
Mechanical Properties of Second-Growth 
Redwood and Comparison with Virgin 
Timber, No. 169, October, p. 30 (TP- 
216). 
Fusfeld, Herbert I. 
Study of Deformation at High Strain 
Rates Using High Speed Motion Pic- 
tures, No. 170, December, p. 75 (TP301). 


G 
Galstaun, L. S. 


Evaporation Rate of Hydrocarbons and 
Their Mixtures, No. 170, December, 
p. 60 (TP286). 


Geil, G. W. 
A Reduction-of-Area Gage for Use at 
Low Temperatures, No, 163, January, 
p. 75 (TP25) 


Gischig, L. C. 
See Greider, H. W. 


Glantz, O. J. 

Mechanically Determining the Time of 
Set of Portland Cement by Means of 
the Spissograph, No. 170, December, 
p. 79 (TP305). 


Grace, Jack K. 
Laboratory Testing of the Rain Erosion 
Resistance of Aircraft Finishes, No, 
168, Septeinber, p. 56 (TP184). 


Grieder, H. W. 
Rotary Screen for Laboratory Separation 
of Shives from Mechanically Prepared 
Wood Pulp, No. 169 


(TP213). 


October, p. 27 
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Haavik, Norman E. 
See Kelly, J. W. 
Halsted, L. E. 
See Glantz, O. J. 
Hammond, H. K.., III. 
The Measurement of 60 Degree Specular 
Gloss, No. 169, October, p. 54 (TP240). 


Harris, J. C. 

Improved Radioactive-Tracer Carrier for 
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